We present the multi-task web platform YAM++ online for ontology and thesaurus matching, featuring a mapping validation and enrichment interface. The online matcher is based on the YAM++ system. The validator allows to visualize an alignment, edit the relation type and add new mappings discovered through a keyword-based search by a domain expert. 1
Introduction
Ontology matching, or alignment, is the process of (semi-) automatically discovering correspondences between entities belonging to different ontologies. Several approaches have been proposed and many matching systems have been designed in the past years [4] . However, few of them provide a user-friendly and easy to access interface that allows domain experts, having only basic technical knowledge of the semantic web field and the matching process per se, to execute and manipulate the alignments [1, 2] . To take two examples, VOAR 1 allows to manually produce mappings or manipulate existing ones, whereas LogMap 2 allows to send a mapping request via a web platform, while the result (the alignment) is sent by email back to the user. In contrast, YAM++ online 3 , provides an intuitive web environment for both the online execution and validation of ontology matching tasks, allowing for (not requiring) the active user participation.
Overview of the Platform
Matcher. We present concisely the main features of the YAM++ system [3] , evaluated on several OAEI benchmarks in the past years, underlying the matcher module of YAM++ online. YAM++ ((not) Yet Another Matcher) is a multi-strategy and self-configuring system for discovering equivalence relations between ontology elements (classes, object properties and datatype properties). Figure 1 presents its architecture, described briefly below. HTTP API. YAM++ online provides a way to perform the ontology matching programmatically by submitting the two ontology files through a HTTP request. Local files can be submitted using a HTTP POST request, while ontologies available on the web, through an URL, can be submitted using a HTTP GET request. Using the API requires an API key that is provided after creating an account. The HTTP response is provided using the alignment results in the XML EDOAL alignment format. The HTTP API allows users to easily integrate the matcher in their programs or workflow without having to install the YAM++ library. However, in case of an intensive use of the matcher, it is recommended to directly use the YAM++ library available on Maven.
Validator. An alignment produced by YAM++, or any other automatic system, can potentially contain erroneous mappings, or be incomplete. Therefore, the user participation at the mapping validation phase occurs to be important in real life situations, where the matching system will be seen as a generator of a (hopefully) significant in size and quality pool of candidates and the domain expert will have the final say. By domain here we mean the area of life that the aligned ontologies describe (e.g., biomedicine or music). The Validator module of YAM++ online allows for both the manual expert validation and enrichment of the automatically generated mappings.
Demonstration Scenario
We will go through the different components of the web interface of YAM++ online. After login, the Matcher opens with a page where one can upload two ontologies to map by using a file path or a url, in one of the indicated input formats covering valid OWL and SKOS files, as shown in Fig. 2 . A set of pairs of real-world ontologies are available for testing, including two medium-size pairs of SKOS vocabularies dedicated to musical instruments (IAML with 419 terms and DIABOLO -with 2117) and genres (REDOMI with 313 terms and RAMEAUwith 654) 4 , respectively, issued from the DOREMUS project 5 . Further on the list, one finds pairs of (fragments of) larger ontologies from the OAEI campaign 6 : the well-known Anatomy track ontologies (Adult Mouse Anatomy with 2744 concepts and a fragment of NCI with 3304 concepts) and three Large bio tasks ontologies (FMA with 10157 classes, SNOMED with 13412 and a larger fragment of NCI with 6488 concepts).
Before launching the execution, the user is able to determine whether the matching will be based on comparing only skos:prefLabel values or also synonyms from the skos:altLabel properties (Fig. 2, bottom left) . The option of managing conflicts allows to improve recall (Fig. 2, bottom right) . Once YAM++ has executed, the result is displayed on the Validator page (Fig. 3) . Note that the the Validator interface can be seen as a standalone tool, because it takes as an input a valid EDOAL alignment that is not necessarily produced by YAM++, together with its two ontologies (via an URL or a file path). A list of mappings (pairs of labels of aligned concepts) appears on the main page, together with information about the portions of the ontologies covered by the alignment (Fig. 3, above) . A context description of each of the two concepts in each line is displayed (Fig. 3, right) , containing all alternative labels, as well as the labels (or URIs) of parents and children. One can choose between a textual description (reaching a perimeter of distance 1 around the concept of interest) and a graphical visualization (reaching a distance 2). The confidence score, if available in the initial alignment, is provided for each pair of concepts (at the right end of each line) and the display of mappings can be filtered with respect to this score by the help of a horizontal cursor. For each concept pair, the expert is given the possibility to select a relation type from a list of SKOS relations (skos:exactMatch being the default choice), or simply discard the matching.
In case the expert feels that the provided list of mappings is incomplete or wants to look for a correct match to replace a mapping that they have invalidated, they can proceed to the alignment enrichment environment, by clicking on the "Add new mappings" button ( Fig. 3, bottom left) . A new page opens containing the full concept label lists of the two ontologies ( Fig. 4) . A key-word search on both lists, including preferred and alternative labels, allows to browse and select manually a pair of concepts and define their relation. Once done, the newly defined mappings are added to the initial alignment. Figure 4 also shows the alternative graphical visualization of the source and target concepts contexts. Finally, all modifications are added to the alignment file, which can be either saved in the default EDOAL internal format, or exported in the form of simple triples.
